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TANK WASTE REMEDIATION SYSTEM

RESOLUTION OF POTENTIALLY HAZARDOUS TANK VAPORS ISSUE
PURPOSE OF REPORT
This report documents the resolution of industrial health and safety issues regarding potentially hazardous tank vapors in the Hanford 200 Area Tank Farms. It also summarizes the tasks and controls which have been implemented and demonstrates with a high degree of scientific certainty that with the present work controls in place, an unacceptable inhalation risk to workers from tank farm vapors does not exist.
The intended users of this report include Tank Farm Workers, WHC Management, the Department of Energy, and the Public. The conclusions are that the potential for hazardous vapor exposure is now understood and the present control measures are adequate. Additional tank headspace monitoring or vapor exhausting systems are not needed to prevent employee overexposure to hazardous vapors.
EXECUTIVE SUMMARY
In response to safety concerns in 1992, WHC implemented a program to protect employees from hazardous vapor exposures during work in the Hanford 200 Area Tank Farms. Because the nature of the vapors were unknown, a decision was made to implement controls for the farms that were similar to those employed at an uncontrolled hazardous waste site.
The strategy consisted of the following elements: After four years, sufficient information has been collected to evaluate the effectiveness of the strategy and the resulting control measures. The conclusion is that the issues associated with protecting employees from overexposure to vapors during tank farm work are defined and controlled.
Employee exposure incidents have virtually ceased due to implementation of controls around potential vapor release points and as a result of better communications regarding vapor odors and risks. Additional studies are not needed to verify these conclusions. Rather, continuing improvements in the conduct of operations should focus on maintaining the safe work environment while being open to new technologies which offer more cost effective approaches to employee protection.
It is concluded that tank farm worker health and safety considerations caused by the inhalation of potentially hazardous vapors have been resolved. However, other questions associated with headspace vapors, such as gas flammability and the presence of organic solvent pools are outside the scope of this document. 
INDEPENDENT REVIEWS
RESPONSE TO POTENTIALLY HARMFUL VAPORS
In the past, several vapor exposure incidents have occurred in Hanford Tank Farms. The most serious occurred in July 1987, when three employees were exposed to vapors at tank C-103. At the time, a temporary exhauster had been installed on the tank. While working on the exhauster, two employees were exposed to high vapor concentrations and were subsequently hospitalized.
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This occurrence was highly atypical of other exposure incidents, and would be similar to the exposure a person could receive from breathing air directly from the tank headspace. The event demonstrates that without appropriate controls, direct exposure to potentially harmful vapors can occur and cause symptoms of vapor overexposure.
During the period 1987-1991, many less serious vapor exposure incidents occurred. Employees involved in these incidents reported to first aid where they generally reported odors or symptoms of nausea. Most of these exposures were referred to HEHF or a local hospital for evaluations. In almost all cases, there were no medical findings to indicate the employee had been overexposed to vapors. When an industrial hygiene technician investigated, no evidence could be found to verify that an overexposure had occurred. These incidents created concern among employees, their managers, and the DOE as to whether employees could work in tank farms without being overexposed to potentially hazardous vapors.
Interest peaked early in 1992. On January 28, five construction employees reported to first aid after having smelled strong odors and experiencing symptoms of exposure during work near one of the tank farms. Investigation of this incident revealed that the source of the odors was a battery that had ruptured due to being improperly connected.
Nevertheless, because of continuing exposure incidents, a Type B Investigation of Hanford Tank Farms Vapor Exposures was initiated by the Richland Field Office of the U S . Department of Energy. Concurrent with this investigation, a number of measures were taken to deal with vapor exposures.
ADMINISTRATIVE CONTROLS
The first action was a WHC management directive that required employees working in several specified tank farms to use supplied air for all work. Employees working in the remaining farms were required to have an industrial hygiene technician and vapor monitoring equipment present at all times. This measure was taken to immediately protect employee health during tank farm work. The action provided an interim solution to protect the employees until the problem could be further defined and mitigated.
A WHC management directive requiring additional controls was implemented in March, 1992.
At that time, all employees working in three single-shell tank farms (BX, BY and C farms) were required to wear supplied air for all tank farm work. In addition, employees working near selected tanks in three additional farms (T, TX, and TY) were also required to use supplied air for all work. For all other single-shell tanks, an industrial hygiene technician with monitoring instrumentation would accompany each work group during tank farm work and continually evaluate the air quality while the work was being done. These actions were WHC-SI>-TWR-RPT-00 1 Revision 0 Page 4 felt to be necessary to protect employee health until sufficient sampling and monitoring data were collected to define employee vapor risks and revise the control measures.
Simultaneous with the increased use of personal protective equipment, a decision was made to treat tank farms as if it was an uncontrolled hazardous waste site. This was based on the fact that data concerning employee vapor exposure levels during tank farm work were generally unavailable and tank headspace vapors had not yet been characterized. Area monitoring documented the vapor levels which were present when work was being performed near the underground storage tanks. In many cases, the work involved opening one or more of the tank risers, thus providing additional release points and increasing the potential for the presence of vapors. Results from area surveys near these release points indicate that high levels of organic vapors (up to 100 ppm) and ammonia (up to 500 ppm) were being released from some of the tanks. However, measurements obtained in the area where employees were working indicated organic vapor levels were generally less than 2 ppm and ammonia levels less than 25 ppm.
The area monitoring confrmed that ammonia levels exceeding the Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) of 25 ppm and the Short Term Exposure Limit (STEL) of 35 ppm were present near release points in some tank farms, Area monitoring also documented that employees were not exposed to vapor levels which were above the instantaneous action levels of 2 ppm organic vapor or 25 ppm ammonia. If levels above these values were obtained where employees were to work, the Tank Farm Health and Safety Plan dictates that either supplied air would be used, or the job would not be performed.
Personal Sampling Personal monitoring measurements are valuable for three reasons. First, they provide an indication of actual, not estimated or calculated exposure levels. Second, these levels can be compared against existing standards for exposure to determine if employees are being overexposed to vapors. Third, the measurements provide excellent feedback on the effectiveness of the implemented exposure controls in reducing employee exposure levels.
To accurately assess individual employee exposures, personal sampling was initiated in January 1993.
Personal sampling consists of attaching a device to an employee which samples the air in the breathing zone during the performance of the work task. Specific chemicals which could be identified include hydrogen cyanide, acetone, butanol, ammonia, and nitrous oxide. In addition, broad-spectrum organic sampling was used to detect the presence of any of several hundred organic chemicals that may be escaping from the tanks. The personal sampling results include both contaminants present and average concentration exposures during the work tasks.
Over 350 personal samples have been collected from 18 tank farms during all types of work activities. Some activities involved opening the tanks, thus increasing the potential for vapor releases. These samples, and the tasks they were associated with, varied in length from twenty minutes to over five hours. calculated, and an STEL can be estimated. Since the samples were collected for longer than fifteen minutes, an STEL was not determined, but can be estimated by assuming that the exposure level was constant for the duration of the task.
From these samples, an eight-hour PEL can be
The highest exposure levels
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The maximum personal exposure level which was measured for any of the three contaminants is about 10% of the allowable 8-hour exposure level, and about 30% of the STEL. This indicates that tank farm vapor exposures are well-controlled, and consistently within acceptable levels. It should be noted that personal protective equipment was being used while this sample was being collected. As such, the employees were not exposed to this concentration. Although at the release points, the vapors escaping from some of the tanks are considerably above acceptable limits for exposure, due to the exposure control methods being used, no overexposures are occurring.
Source Monitoring Monitoring at vapor release points was added in March 1993. This task was to identify all locations where vapors may be escaping from a tank, and to measure the highest levels of contaminants present. Source monitoring was performed using an OVM and solid-sorbent tubes similar to area monitoring. Nearly 1800 source measurements have been performed within the single-shell tank farms.
The source monitoring method used is generally not vapor specific, but does indicate the presence of ammonia when high vapor levels are being released, Based on source monitoring, 34 of the single-shell tanks were determined to be releasing significant amounts of vapors. These tanks had organic vapor levels ranging from 10 to 104 ppm total organics, and ammonia levels of up to 700 ppm. It should be noted that these measurements were taken right at the vapor release point, and are NOT indicative of either work area or personnel WHC-SI>-TWR-RPT-OOI Revision 0 Page 7 exposure levels. Rather, they confirm that potentially harmful vapors are being released from the tanks and they indicate that the levels at the release point present a hazard to unprotected employees working in the area.
To protect employees in these areas, barricades were erected around the release points and entry precautions have been implemented for all employees whose work required them to enter the barricaded areas. These precautions included both vapor monitoring andor personal protective equipment. The barricades were erected to guarantee that vapors had diluted sufficiently so that employees working outside the barricades would not be subject to concentrations higher than the PELKLV for the vapors.
Headspace Characterization Tank headspace sampling was initiated in August 1992 to determine the vapors present in the tanks. The initial focus was on those tanks judged to present the greatest hazards (watchlist tanks). Later sampling provided additional information on both chemical species and vapor levels present in the tanks. The sampling and analytical procedures employed provided information on hundreds of compounds that might be present, including both the specific chemical species and the concentration present within the tanks.
No employees actually work inside the tank headspace. As such, a direct comparison between tank headspace vapor levels and allowable exposure levels can be misleading. However, tank headspace data establish upper bounds for vapor exposure levels. The headspace data can thus be compared against exposure limits to estimate the potential for an employee overexposure in a worst-case situation. Because of dilution, the levels present outside the tanks will not be higher than the levels inside the tanks. Although tank headspace data was not available during the early stages of the industrial hygiene data collection, headspace sampling and characterization has now been completed on 67 tanks.
A review of the headspace data indicates that only two compounds identified m the tank headspaces are routinely present at concentrations greater than five times the lower of the PELKLV for the material. These chemicals are ammonia and nitrous oxide. Several other chemicals identified in the tank headspace at low concentrations are potential carcinogens and no PEL/TLV has been assigned to these materials. Instead, exposure to these materials should be maintained at low levels to prevent unnecessary inhalation risks to employees.
While potential carcinogens have been identified as being present in the tank headspace, the levels observed are very low and should not pose a hazard to employees working in the area for two reasons. First, the concentration of these chemicals outside the tank headspace will be even lower than the level observed in the tank. Second, these chemicals are present at sufficiently low concentrations so that employees can be protected from overexposure by maintaining their ammonia exposure level below its PEL. By protecting employees from an WHC-SI>-TWR-RI'T-OO 1 Revision 0 Page 8 excess exposure to ammonia, the resulting exposure level to the other materials would also be at acceptable levels.
Based on the tank headspace analysis, the maximum concentration of ammonia present in the sampled tanks is 793 mg/m3, or 11 17 ppm by volume and the maximum nitrous oxide concentration is 1720 mg/m3, or 940 ppm by volume. The ACGIH TLV for ammonia for an 8-hour exposure is 17 mg/m3, or 25 ppm by volume while the ACGIH TLV for nitrous oxide is 90 mg/m3, or 50 ppm by volume.
Because the tank headspace results were not available when decisions were being made to revise control measures, revisions of tank farm entry controls were generally not based on tank headspace levels. These levels will be considered in making future decisions regarding entry level controls.
DECISION CRITERIA/REVISION OF CONTROLS
In the tank farms, source monitoring and area monitoring results indicate that vapors are escaping from the tanks at levels well above the OSHA PEL for ammonia. In contrast, personal sampling indicates the employees exposure levels are below the PEL, and have been since exposure control measures have been implemented.
After evaluating data from all sources, decisions can be made on the need for changes to the vapor exposure controls for each farm. If the new level of controls are different from the previous level, the revised controls are reviewed by the Worker Safety and Health Technical Advisory Panel, DOE-RL and other groups to assure the new controls provided adequate protection to employees. After approval, the new controls are implemented by presenting both the new controls and supporting data to the tank farm employees.
Because the potential for vapor exposures differ for each farm, each has been addressed individually. The need for representative data has resulted in extensive sample collection and monitoring activities for each farm. For the reduction or elimination of any farm's entry controls (i.e., respiratory protective equipment and required monitoring), the data has been reviewed to ensure the following requirements have been met:
1. Personal sampling data for that farm must show all measured levels for all contaminants to be less than the PEL. Currently this is demonstrated by
showing that the average level from a group of samples was less than 1/10 of the PEL.
Area monitoring data must confrm the personal sampling results.
2.
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3.
Source monitoring data using OVMs must indicate that no significant vapor releases, which are defined as greater than 10 ppm are occurring at any of the potential vapor release points on any of the tanks. Since no PEL/TLV exists for total organics measured with an OVM, an "action level" of 10 ppm was adopted as an indication of tank vapor release.
4.
Tank headspace data (if available) shall be considered in evaluating the potential for vapor exposure. Personal monitoring must be performed on employees working near any tank where tank headspace analysis show chemical vapor levels in excess of the lower of the PEL/TLV.
When sampling and monitoring results for a farm met the criteria identified above and a review of vapor incident logs had been completed, recommended changes were made in respiratory protection and monitoring requirements. The exact recommendations varied from farm to farm, and were based on the levels and locations noted during monitoring. For example, when this strategy was employed at A Farm, all the tanks met the criteria except for Tanks 101 and 106, which exceeded the source monitoring response level of 10 ppm. Thus, the controls implemented for A Farm included the elimination of respiratory protection and area monitoring for access to all tanks except 101 and 106. A barrier was placed around the breather filter and respiratory protection requirements were established for entry into this area. These physical and administrative controls defined the respiratory protection measures.
COMMUNICATION OF CHANGES
Following review and approval of each proposed change in respiratory protection control, a letter of notification was transmitted to DOE RL. To ensure understanding of changes at the worker level, training sessions were conducted to explain industrial hygiene monitoring strategies, sampling results, and control measures employed in the reduction of respiratory protection equipment. Worker response to training sessions has been very positive, both in terms of the actions and the approach involved in the decision-making process.
Finally, documentation to support the respiratory protection changes has been incorporated into the Tank Farm Health and Safety Plan at each step, specifically involving modifications to the Safe Work Practice. The Safe Work Practice is also posted in each change trailer for easy reference by workers.
PROGRESS IN RESPIRATORY PROTECTION REDUCTIONS
Using the strategy mentioned above, the following is an overview of the progression and types of changes in respiratory protection requirements since February 1992. By September 1994, baseline industrial hygiene monitoring and sampling data had been collected on all single-shell tanks, and entryhonitoring requirements had been reduced in virtually all single-shell tank farms. Minor changes were made after September 1994 as additional sampling and monitoring data were evaluated. Tank headspace monitoring had only been performed on a few tanks by September 1994, and the data were generally not available for use in determining employee risk levels. Of necessity, this required that the adopted control measures be somewhat conservative.
WHC-SD-TWR-RPT-00
When necessary, special measures are taken at the time respiratory protection changes are made specifically to address special employee concerns. An example of this is C Farm. Despite the fact that all monitoring data collected indicated that the respiratory protection requirements could be downgraded in C Farm, meetings with employees and managers indicated that some concerns remained. These concerns were based primarily on the fact that odors are often detectable in C Farm; it has a history of being the most odorous farm. Employees have been educated to the fact that odors can often be detected at levels far below those harmful to human health, however, a few employees were still concerned.
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In response to this heightened sensitivity to the odor issue, a special roving industrial hygiene technician was assigned to C Farm at the time that the respiratory protection reductions were made. In addition to pre-job briefings and facility orientation, this technician briefs workers entering the farm about the likelihood of odors being present in certain areas of the farm, and of his availability to evaluate any odors. This has immediately demonstrated that the odors detected do not represent a health hazard, and as a result numerous employee concerns were avoided and the employees' confidence that their health is not being compromised has been significantly increased.
CURRENT CONTROLS
In comparing current respiratory protection control requirements with those implemented in 1992, the following progress can be seen:
March These reductions have been methodical and scientifically based using standard Industrial Hygiene practices. They ensure worker safety and health, reduce risk to workers from the physical strain of wearing supplied air respiratory protection, and allow for increased productivity.
In addition, tank headspace vapor characterization has been performed in many of the singleshell tanks. As of May 14, 1996, tank headspace sampling had been performed on 67 of these tanks. Data from this sampling effort is being used to provide a worst case scenario for employees working in the tank farms, since the tank vapor level in the work area should be less than or equal to the vapor level observed in the tanks.
An extensive analysis of the tank headspace data is currently in progress, but a preliminary analysis of the data shows that the vapor levels observed in the tank headspace are consistent with those observed during the industrial hygiene source monitoring program. As such, the tank headspace results generally support the control limits for work in the tank farms, since these controls were based on source monitoring results.
In summary, a good understanding of the chemical species and concentrations present in the tank headspace based on characterization efforts currently exists. Extensive data on the vapor
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As a result, appropriate control measures have been implemented to reduce the risk of vapor overexposure during tank farm work. These measures include both industrial hygiene monitoring and personal protective equipment to protect employees. The success of these measures is preventing employee overexposure is demonstrated by the low vapor exposure levels observed from personal samples collected on employees during tank farm work, and the lack of exposure incidents.
It should be noted that, when work activities require that a waste tank be opened by temporarily removing one or more of the riser or pit covers, industrial hygiene monitoring is performed at the potential release points by an industrial hygiene technician who is wearing supplied air. This precaution is necessary since headspace characterization has not been completed on all tanks, and opening a tank may increase the vapor releases from the tank. Once the potential for vapor release has been evaluated, appropriate controls including temporary barriers, monitoring, or protective equipment, are implemented to protect employees working at the tank.
EMPLOYEE EXPOSURE INCIDENTS
As noted earlier, many employee exposure incidents have occurred over the past several years at Hanford. An incident is defined as an employee either smelling an odor or observing some symptoms of overexposure to tank vapors. The employee would then go to the first aid station, and was either returned to work or sent to a medical facility for additional tests.
Prior to implementation of physical and administrative vapor exposure controls employee exposure incidents were common, with 35 such incidents occurring from 1987 through 1993. Although one of these incidents actually resulted in serious exposure symptoms, the majority consisted of an employee smelling an odor or feeling slightly nauseous and reporting to first aid. No observable signs of exposure were noted on these incidents, and test results to indicate overexposure (both medical and environmental) were negative.
It is believed that exposure incidents occurred primarily because of a heightened worker sensitivity due to the lack of information about the nature of tank vapors. Many workers were told that any vapors escaping from tanks were harmful and they might be injured or killed if they smelled such vapors. Given this and the fact that some tank vapors will have odors even though exposure levels are well below acceptable OSHA levels, it is not surprising that many vapor exposure incidents occurred.
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Beginning in 1993, employees were presented with results from the various sampling and monitoring programs being performed. These presentations included a discussion of tank odors, and their relationship to vapor emission levels. One of the purposes of the presentations was to familiarize the workers to tank vapor odors by providing accurate information on tank vapor levels. Another measure that was implemented was an odor response hotline, where employees could call in 24 hours a day and have an industrial hygiene technician respond to check out the source of an odor. These measures have been effective in reducing employee fears, and the number of exposure incidents.
Since September of 1995, only one odor incident has occurred in the tank farms. This incident occurred when an employee was sitting on a valve pit cover in U farm and received an ammonia exposure that was estimated to be between 50 and 100 ppm for about IO seconds. This exposure was well below both the 8-hour PEL and 15-minute short-term exposure limit for ammonia, but the concentration was high enough to cause concern to the exposed worker. A technician was at the scene in minutes, and the problem was traced to a leak in the cover of the pit. The pit was sealed up the same day, and the potential for a similar incident eliminated.
Based on the exposure monitoring data collected to date, the release of vapors has remained relatively constant over time. This is in agreement with tank operating conditions, which have changed very little in the last several years. It is therefore likely that the tank vapor concentrations, and the releases of tank vapors, are similar to those observed in the 1987-1993 time frame.
The question could be asked, why were there so many employee exposure incidents a few years ago, and almost none occurring today? There are probably two reasons for this. First, the employee anxiety levels are much lower now than they were several years ago. Recent scientific studies have demonstrated that a worker's response to an odor is affected by the perceived risk associated with the odor. In other words, if a person believes an odor would make them sick, it often did. In addition, most of the odor incidents occurred after a shortterm exposure to an (apparently) high concentration of vapors. In order to be exposed to a high level of vapors, the employee would need to be working near a vapor release point. This was clearly possible in the 1987-1992 time frame, but would not occur after exposure controls were implemented in 1993 at known vapor release points.
Did overexposures occur during that time period? A definitive answer to this question is not possible. It is likely that workers did contact high levels of vapors for brief periods. However, since the tank farm vapors contain high levels of ammonia which is readily discemable and irritating, and also given the heightened sensitivity to these vapors, it is unlikely that any employee remained in an area of high vapor levels long enough to exceed PELiTLV limits.
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The potential for vapor exposure is now understood. Current control measures prevent employee overexposures to vapors and minimize employee concerns regarding potential vapor exposure incidents. The vapor release points for each tank have now been identified and barricades have been erected around them. Any employee working within one of these barricades would have personal protective equipment or an industrial hygiene technician with monitoring instrumentation to determine if potentially harmful vapors are being released. Because of this, the likelihood for an employee being exposed to high vapor levels is much less than it was several years ago.
Although the same levels of vapors are probably being released from the tanks as previously, unprotected employees are not being exposed to these levels. The workers also know that with the present controls in place, the odors which are detected are unlikely to be harmful and if there is any question, an industrial hygiene technician is immediately available to verify the safety of the work place.
OTHER TANK VAPOR ACTMTIES
Besides the previously mentioned Industrial Hygiene actions, another task intended to help correct hazardous vapors concerns was the Tank Vapor Issue Resolution Program. This program consisted of extensive studies to determine the nature of the vapor problem and take steps to reduce inhalation risk to employees. The program was to develop a tank vapor database, perform meteorological and tracer gas studies, and evaluate the use of vapor monitoring or mitigation equipment.
The program outlined by the Program Plan for the Resolution of Tank Vapor Issues, extended for several years. One of the options considered was to protect employee health during tank farm work by installing an exhaust system to remove and dilute the tank vapors. A Vapor Mixing System (VMS) was installed and is currently being tested in the C Tank Farm.
Additionally, a statistical analysis is being conducted on tank vapor data to allow the current control measures to be further refined. Each of these activities is discussed below.
VAPOR MIXING SYSTEM ON TANK 24142-103
Monitoring data shows that tank 241-C-103 releases some of the highest vapor concentrations of any tank at Hanford. These vapors are also among the most odorous of any tank, probably due to ammonia and the presence of organic chemicals which exhibit strong odors at low concentrations. These factors contribute to the fact that tank C-103 has had the greatest number of reported employee vapor exposures of any of the tanks. Because of' this, there is a concern among workers that this tank presents a special hazard to employees working near it.
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While sampling and source monitoring data indicate that tank C-103 has vapor levels only slightly higher than other tanks, special controls have been implemented for this tank. While these controls have been effective in preventing both overexposures and exposure incidents, they have resulted in decreased worker productivity and added to operational costs.
The VMS was developed as a means of providing improved fugitive vapor emissions control at tank C-103, while assuring that the concentration of released vapors remains below the PEL/TLV. The VMS draws a small amount of air from the tank headspace (nominal 20 cfm), dilutes it with large volumes of ambient air, and exhausts it up a stack. The potential system benefits would be to eliminate tank fugitive emissions by maintaining the tank headspace at a slightly negative pressure, eliminate the need for routine monitoring during tank farm work, and provide cost savings due to increased worker efficiency and lower monitoring costs.
Initial system testing began in June 1995. This testing was inconclusive due to condensation of water in the tank high efficiency particulate air (HEPA) filter and housing, and because of failure of the low flow meter used for measuring tank airflow rate. These problems, caused the initial test to be suspended in late 1995. A new filter configuration has been prepared, and new flow monitoring equipment ordered. The VMS testing is scheduled for completion during FY-96. Depending on the test results, a decision will be made concerning future use of the VMS.
TANK VAPOR DATA STATISTICAL EVALUATION
As noted earlier, nearly all of the data from 1993 through 1994 consisted of industrial hygiene monitoring and sampling data collected near the tanks. This is because tank headspace sampling data were generally not available during this period. As a result, the risks were not well known and conservative control measures were implemented. Now that tank headspace results are available, it has been decided to perform a statistical analysis of all sampling and monitoring data collected to date (both tank headspace characterization and industrial hygiene).
This statistical evaluation will provide the best overall estimate of employee risks, since all monitoring data is included. By performing a statistical analysis of these data, proper control measures can be prescribed for each tank. In addition, by comparing data from all sources, on all tanks, the relative risks associated with different tanks can be categorized, and control measures recommended for groups of similar tanks.
The final phase of this study is currently in progress, and is expected to be completed in July 1996. After the study is completed, recommendations will be made for updating tank farm vapor control measures. These recommendations will probably be to further reduce the WHC-SD-TWR-RPT-001 Revision 0 Page 16 controls in a number of the tank farms. This is because exposure uncertainties have been included in existing control measures. As these uncertainties are removed by statistical analysis of all data, appropriate changes can be made to the controls. It is anticipated that updated recommendations will be prepared during the fourth quarter of FY96.
While the statistical study will allow for refinement of control measures, there is no indication that employees are not currently being protected from overexposure. Rather, existing control measures are overly conservative in protecting employees from vapor exposures. This conclusion is supported by personal vapor sampling of tank farm employees. As such, even prior to completion of the statistical analysis, it is clear that current control measures are sufficient to protect employees from overexposures.
CONCLUSIONS
In 1992, a number of questions were raised about the inhalation risks to employees from vapor exposure during work in tank farms. These questions resulted from several vapor exposure incidents and an elevated level of employee concern regarding their safety while working in tank farms. This, combined with a lack of information on tank headspace vapors and tank farm vapor exposure levels, caused WHC to initiate a strategy to reduce employee exposures to these vapors, to collect tank farm and tank headspace data, and to more accurately determine the risks of working near the waste storage tanks.
Based on 29 CFR 1910.120 requirements, actions were taken to:
Generate a Tank Farm Health and Safety Plan (HASP)
Develop a strategy to protect employees from potentially harmful vapor exposures Conduct a sampling program to evaluate the potential for vapor exposure and determine the actual exposure to the workers Measures which have been implemented include the use of personal protective equipment where needed, utilizing vapor monitoring equipment with alarm capability during tank farm work, characterization of the tank headspace vapors so as to evaluate the potential for overexposure, and supervision of all aspects of the tank farm work by Industrial Health and Safety. The effort has been ongoing for over four years. A large amount of vapor data has been collected and evaluated resulting in several engineered and administrative improvements.
It has been determined from tank headspace, source, and area monitoring data that tank vapor levels at some locations in the tank farms are above acceptable exposure limits for a number WHC-SD-TWR-RPT-001 Revision 0 Page 17 of vapors, primarily ammonia and nitrous oxide. These vapors are escaping from the tanks at known release points and thus present a potential hazard to employees working near the tanks. However, barriers have been installed around these release points and based on the personal sampling and area monitoring results, these control measures are sufficient to prevent any employee overexposures to vapors. The tank vapor hazard has thus been identified, evaluated, and controlled. Employees are not at risk of vapor overexposure as long as appropriate control measures are continued.
In addition to the above, one of the vapors that is present in the tank headspace in highest concentrations is ammonia as determined from headspace characterization data. This vapor is very odorous, and can generally be detected by its odor at concentrations well below its PEL/TLV. Several of the other chemicals which have been identified in tank headspace sampling also have odor thresholds that are below their PEL/TLVs. Thus, even if a failure of control measures were to occur and employees were briefly exposed to an elevated ammonia level, they would be aware of the condition and would leave the tank farm and request that monitoring by an industrial hygiene technician be performed. Because of this, overexposure would be unlikely.
It should be noted that depending on a chemical's odor has several associated risks and should not be used as the primary means of employee protection. Therefore, prudent control measures will continue to be followed and modified as outlined by this report. Current personal sampling results and the lack of employee exposure incidents show that present controls are effective in preventing tank farm worker overexposures. Employee exposure incidents have virtually ceased due to implementation of controls around potential vapor release points and improved communications regarding vapor odors and risks.
Additional studies are not needed to verify these conclusions. Rather, continuing operations should focus on maintaining a safe work environment and being alert and receptive to new technologies which may offer more cost effective approaches to employee protection.
